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(57)Abstract: 

PURPOSE: To improve the degree of freedom 
in wiring and facilitate the multilayer promotion 
of wiring by forming patterned wiring layers on 
the main surface side and the rear side of a 
semiconductor device. 

CONSTITUTION: A device layer 3 is made on 
the main surface of an SOI substrate by normal 
process, and then a supporting substrate 1 1 is 
stuck to the main surface side, and the 
substrate 1 on the rear side is removed until 
the insulator film 2 of the SOI substrate is 
exposed. Next, a connection hole is made in 
the insulator film, and wiring layers 16 and 17 
are made on the rear. Moreover, also in a stuck 
WSI, an electrode can be made in the optional place on the WSI wafer by exposing the 
insulator film from the rear, using an SOI substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by having the semiconductor 
device formed above the support substrate through the insulator layer, and the wiring 
layer or electrode by which patterning was carried out to the principal plane [ of this 
semiconductor device ], and rear-face side. 

[Claim 2] It is the semiconductor device characterized by having the 1st and 2nd 
semi-conductor layers in which the semi-conductor substrate was formed, another 
side made the principal planes rival while the device was formed in the principal plane 
and, as for one of these, the insulator layer was formed in the rear face at least, and 
electric contact was taken mutually, and the wiring layer or electrode formed on the 
exposure of the above-mentioned insulator layer. 

[Claim 3] The process which forms a semiconductor device in the principal plane of 
the semi-conductor layer formed in the semi-conductor substrate front face through 
the insulator layer, The process at which the process and the above-mentioned 
semi-conductor substrate which Join a support substrate to the principal plane side of 
the device concerned through an interiayer insulation film are removed, and the 
above-mentioned insulator layer is exposed after forming the above-mentioned 
semiconductor device. The manufacture approach of the semiconductor device 
characterized by including the process which forms the connection hole for taking 
electric contact of the above-mentioned semiconductor device in the 
above-mentioned insulator layer, and the process which forms a wiring layer or an 
electrode on the exposure of the above-mentioned insulator layer. 
[Claim 4] The process at which, as for one of these, another side forms the 1st and 
2nd semi-conductor layer in the front face of the 1st and 2nd semi-conductor 
substrate through an insulator layer at least so that it may contact directly. The 
process which forms a semiconductor device in the principal plane of the above 1st 
and the 2nd semi-conductor layer, The process which the semi-conductor principal 
planes are made for the above 1 st and the 2nd semi-conductor substrate to rival, and 
takes electric contact mutually, The process which removes a semi-conductor 
substrate until the insulating layer concerned is exposed from the rear-face side of 
the device formed in the semi-conductor layer formed through the above-mentioned 
insulator layer, The manufacture approach of the semiconductor device characterized 
by including the process which forms the connection hole for taking electric contact 
of the above-mentioned semiconductor device in the insulator layer concerned, and 
the process which forms a wiring layer or an electrode on the exposure of the 
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insulator layer concerned. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thing aiming at amelioration of the 
formation approach of that electrode and a wiring layer in more detail about a 
semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a leading technique for realizing a highly informative 
society, much more densification of a semiconductor integrated circuit and 
multi-functionalization are called for. In order to fill the demand from a such system 
side, also in the manufacture process of a semiconductor integrated circuit, 
amelioration of ultra-fine processing technology is advanced energetically, and 
examination of a wiring material and amelioration of wiring structure are progressing 
also in the wiring technique. Moreover, the so-called WSI which forms various circuits 
on one wafer and constitutes a system (Wafer Scale Integration) The interest is 
attracted from the point of multi-functionalization. 

[0003] On the other hand, with wiring structure, high-speed operation of a device, 
high-reliability, and multiHlinctionalizatlon are attained by taking the so-called 
multilayer-interconnection structure which accumulates a wiring layer up and is 
multilayered, and in current and a high integration device, if gate wiring is also included, 
the multilayer interconnection of 4-6 layers is used. Moreover, at WSI, the structure 
of advancing densification and multi-functionalization further is proposed by making it 
rival so that electric contact may be taken mutually two WSI devices. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although the device engine 
performance improves by multilayering of a wiring layer, a device creation process 
becomes more complicated according to problems, such as increase of surface 
irregularity, and increase of stress. Moreover, it is also very difficult to advance much 
more multilayering. On the other hand with the above lamination WSI devices Although 
it is necessary to arrange and form even wiring and is made to rival for this reason so 
that the circuit forming face of WSI of two sheets may usually turn to the same 
direction in order to connect both electrically when it forms so that the circuit forming 
face of WSI of two sheets may counter mutually When it does in this way, it is drawing 
4 (a). The location which finally forms an electrode will be restricted so that it may be 
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shown, and processing of one of two wafers WSI1 and WSI2 making the path small so 
that an electrode 30 can be formed in the wafer of another side is needed. Moreover, 
drawing 4 (b) Although densification and multi-functionalization are attained by making 
two or more chips C1-C4 rival on one wafer WSI 1, it is drawing 4 (a). The location 
which finally forms an electrode will be restricted similarly. 

[0005] This invention was made in order to cancel the trouble of the above 
conventional things, its degree of freedom of wiring is large, the limit of the location 
which forms an electrode of it is lost, and it aims at offering the semiconductor device 
which can attain multilayering easily, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] The semiconductor device concerning this invention 
creates a device in the semi-conductor layer formed on the insulator layer, and forms 
a wiring layer or an electrode in a principal plane [ of a device ], and rear-face side. 
[0007] Moreover, the semiconductor device concerning this invention creates a 
device to the principal plane of two semi-conductor layers, an insulator layer is 
formed in the rear face of the semi-conductor layer of one of these at least, and 
another side forms a semi-conductor substrate, and it forms a wiring layer or an 
electrode on the exposure of an insulator layer while it makes the principal planes of 
two semi-conductor layers rival and takes electric contact mutually. 
[0008] Moreover, the manufacture approach of the semiconductor device concerning 
this invention A semiconductor device is formed in the principal plane of the 
semi-conductor layer formed in the semi-conductor substrate front face through the 
insulator layer. After forming the above-mentioned semiconductor device, a support 
substrate is joined to the principal plane side of the device concerned through an 
interlayer insulation film. The above-mentioned semi-conductor substrate is removed, 
the above-mentioned insulator layer is exposed, and after forming the connection hole 
for taking electric contact of the above-mentioned semiconductor device in the 
above-mentioned insulator layer, a wiring layer or an electrode is formed on the 
exposure of the above-mentioned insulator layer. 

[0009] Furthermore, the manufacture approach of the semiconductor device 
concerning this invention At least, through an insulator layer, as for one of these, 
another side forms the 1st and 2nd semi-conductor layer in the front face of the 1st 
and 2nd semi-conductor substrate so that it may contact directly. A semiconductor 
device is formed in the principal plane of the above 1 st and the 2nd semi-conductor 
layer. The above 1 st and the 2nd semi-conductor substrate Make the semi-conductor 
principal planes rival, and take electric contact mutually, and a semi-conductor 
substrate is removed until the insulating layer concerned is exposed from the 
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rear-face side of the device formed in the semi-conductor layer formed through the 
above-mentioned insulator layer. After forming the connection hole for taking electric 
contact of the above-mentioned semiconductor device in the insulator layer 
concerned, a wiring layer or an electrode is formed on the exposure of the insulator 
layer concerned. 
[0010] 

[Function] In the semiconductor device in this invention, since a device is created in 
the semi-conductor layer formed on the insulator layer and the wiring layer or the 
electrode was formed in the principal plane [ of a device ], and rear-face side, wiring 
or an electrode can be formed in both the front face of a semiconductor device, and a 
rear face, the degree of freedom of wiring becomes large, and multilayering can be 
attained easily. 

[0011] Moreover, it sets to the semiconductor device concerning this invention. While 
create a device to the principal plane of two semi-conductor layers, forming an 
insulator layer in the rear face of the semi-conductor layer of one of these at least, 
and another side's forming a semi-conductor substrate, making the principal planes of 
two semi-conductor layers rival and taking electric contact mutually Since the wiring 
layer or the electrode was formed on the exposure of an insulator layer, the degree of 
freedom of wiring in the case of making the principal planes of two semi-conductor 
layers rival becomes large, and a limit of the location which forms an electrode can be 
lost. 

[0012] Moreover, it sets to the manufacture approach of the semiconductor device 
concerning this invention. A semiconductor device is formed in the principal plane of 
the semi-conductor layer formed in the semi-conductor substrate front face through 
the insulator layer. After forming the above-mentioned semiconductor device, a 
support substrate is joined to the principal plane side of the device concerned through 
an interlayer insulation film. Since the wiring layer or the electrode was formed on the 
exposure of the above-mentioned insulator layer after forming the connection hole for 
removing the above-mentioned semi-conductor substrate, exposing the 
above-mentioned insulator layer, and taking electric contact of the above-mentioned 
semiconductor device in the above-mentioned insulator layer Wiring or an electrode 
can be formed In both the front face of a semiconductor device, and a rear face, the 
degree of freedom of wiring becomes large, and the equipment which can attain 
multilayering easily can actually be obtained. 

[0013] Furthermore, it sets to the manufacture approach of the semiconductor device 
concerning this invention. At least, through an insulator layer, as for one of these, 
another side forms the 1st and 2nd semi-conductor layer in the front face of the 1st 
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and 2ncl semi-conductor substrate so that it may contact directly. A semiconductor 
device is formed in the principal plane of the above 1st and the 2nd semi-conductor 
layer. The above 1st and the 2nd semi-conductor substrate Make the semi-conductor 
principal planes rival, and take electric contact mutually, and a semi-conductor 
substrate is removed until the insulating layer concerned is exposed from the 
rear-face side of the device formed in the semi-conductor layer formed through the 
above-mentioned insulator layer. Since the wiring layer or the electrode was formed 
on the exposure of the insulator layer concerned after forming the connection hole for 
taking electric contact of the above-mentioned semiconductor device in the insulator 
layer concerned The degree of freedom of wiring in the case of making the principal 
planes of two semi-conductor layers rival becomes large, and the equipment which 
can lose a limit of the location which forms an electrode can actually be obtained 
[0014] 

[Example] One or less example and one example of this invention are explained based 
on a process sectional view. Drawing 1 (a) It is the so-called SOI substrate with which 
the semi-conductor substrate with which the semiconductor device by one example 
of this invention is formed is explained, and the semi-conductor layer 3 was formed 
through the insulator layer 2 on the semi-conductor substrate 1. Although it is not 
based on the process but the same effectiveness can be expected in this example if it 
is a SOI substrate, it is SIMOX (Separation by Implated Oxygen) as a SOI substrate 
here. A wafer is taken for an example. For example, on the silicon substrate 1 formed 
by the thickness of 0.5mm, this SIMOX wafer is the thickness whose insulator layer 
(diacid-ized silicon) 2 is about 0.5 micrometers, and is formed on it, respectively by 
the thickness whose silicon single crystal film 3 is about 0.1 micrometers. 
[001 5] Drawing 1 (b) Drawing 1 (a) Signs that the device was formed are shown in the 
silicon single crystal film 3. This drawing 1 (b) It sets and 4 is formed by the thickness 
which is the impurity layer by which Lynn, arsenic, boron, etc. were doped, for example, 
is about 1000-3000A. 5 is an interlayer insulation film and is formed here by the 
thickness whose oxide film by the CVD method is about 2000-3000A. 6 and 7 are 
wiring and are formed by the thickness of about 3000A of polish recon here. 
[0016] Next, drawing 1 (c) After forming an insulator layer (BPSG) 12 with an ordinary 
pressure CVD method etc. on the surface of a device and carrying out flattening of 
the front face so that it may be shown, the support substrate (a silicon wafer or glass 
substrate) 1 1 of about 0.5mm thickness is stuck. Although polish and heat treatment 
perform flattening of an insulator layer and heat treatment in the case of flattening 
and heat treatment coincidence or after polish perform attachment, it is necessary to 
take care that attachment of a support substrate does not spoil the property of the 
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device already formed here. That is, when the wiring layer of a device is formed with 
the compound of polish recon, a refractory metal or silicon, and a refractory metal, if it 
is in the processing temperature of the usual device process, there will be especially 
no problem. However, processing temperature cannot be made high when metals, such 
as aluminum, are used for wiring. Since the eutectic point with silicon is about 600 
degrees C. it must stop for example, having to process at temperature lower than it in 
the case of aluminum. 

[0017] Although this example shows the approach of stick which used the reflow of 
BPSG12 as an insulator layer, after depositing polish recon on both sides of other 
insulator layers and making this flat by polish, how to stick on a support substrate etc. 
is considered. Moreover, when metal wiring of aluminum etc. is used, pasting up with 
resin, such as polyimide, is also considered. Thus, drawing 1 after sticking a support 
substrate (d) A silicon substrate 1 is removed like and the insulator layer 2 is exposed. 
What is necessary is just to perform removal of a silicon substrate 1 using polish or a 
chemical treatment. Thus, if the insulator layer 2 is exposed, it will be drawing 1 (e). 
Interlayer insulation films 13 and 14 can be formed in the thickness of 3000-4000A 
like with a CVD oxide film or the BPSG film by the ordinary pressure CVD method, and 
wiring layers 16 and 17 can be easily formed in a rearH^ace side. Then, since the 
alignment mark used when forming a device layer penetrates the insulator layer (glass) 
2, it is visible from that rear face, in case the connection hole for taking electric 
contact to a device layer (a wiring layer being included) in the insulator layer 2 is 
formed and alignment can be performed using ****** pattern doubling precision is 
also high. Moreover, since it is flat, higher order multilayering is possible for a 
rear-face side using the usual process. 

[0018] When MOSFET is formed in example 2S0I, there is a problem that a kink 
occurs in a current characteristic according to the substrate suspension 
effectiveness, or pressure-proofing becomes low. What is necessary is just to ground 
the substrate section to solve this. As shown in drawing 2 . this removes a silicon 
substrate 1, exposes the insulator layer 2, carries out opening of the necessary part of 
the insulator layer 2, i.e., the part equivalent to the silicon single crystal layer 3, forms 
wiring 16, and can realize this easily by connecting with predetermined potential. 
Moreover, after using adhesives for attachment of the support substrate at the time 
of removing a substrate on the back and performing backwiring, another support 
substrate is stuck on a rear-face side, and the process flow of removing the support 
substrate by the side of a front face is also considered. 

[0019] Thus, according to the above-mentioned examples 1 and 2, the wiring layer by 
which patterning was carried out can be formed in both sides by the side of the 
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principal plane of a semiconductor device, and a rear face, and improvement and 
multilayering of the degree of freedom of wiring can attain easily. 
[0020] The electrode formation approach of WSI by example 3 this example is 
explained. Drawing 3 (a) WSI of two sheets before making it rival is shown. Although 
various kinds of circuits are formed in each A wafer and B wafer and the wiring layer is 
also formed, only the bump 20 on a wafer is shown here. In addition, it cannot be 
overemphasized that this bump is connected to wiring of each circuit. A wafer is what 
was formed in the SOI substrate, and forms B wafer in usual bulk silicon. Each wafer 
forms the bump 20 so that electric contact can be taken to each other at the time of 
lamination. This bump 20 is drawing 3 (b) after forming what is formed in one [ at 
least ] near wafer with low-melt point point metals, such as an indium and solder, 
carrying out alignment of A wafer and the B wafer with an infrared photographic filter, 
heat-treating this and making it rival. It removes until the insulator film exposes the 
silicon substrate by the side of the rear face of A wafer like. Next, drawing 3 (c) 
Opening of the contact hole is carried out to the insulator film like, and the polar zone 
30 is formed. It is drawing 3 (d) about this, in view of an electrode forming face. An 
electrode can be formed in the location of the arbitration on a wafer like, and the 
degree of freedom of electrode formation improves sharply. Although bulk silicon was 
used as a B wafer in this example, this produces no problem also with a SOI substrate. 
Conversely, it is also possible to raise the degree of freedom of wiring by using B 
wafer as a SOI substrate further. Moreover, although the above explanation explained 
the example in a wafer scale, it cannot be overemphasized that this is applicable also 
about the thing which made two sheets rival on chip level. 

[0021] Thus, since according to the above-mentioned example 3 a wafer can form an 
electrode in the location of the arbitration on a wafer after making it rival, it is 
effective in various functions and the WSI device of high accumulation being easily 
realizable. 
[0022] 

[Effect of the Invention] Since according to the semiconductor device concerning this 
invention a device is created in the semi-conductor layer formed on the insulator 
layer and the wiring layer or the electrode was formed in the principal plane [ of a 
device ]. and rear-face side, wiring or an electrode can be formed in both the front 
face of a semiconductor device, and a rear face, the degree of freedom of wiring 
becomes large, and multilayering can be attained easily. 

[0023] Moreover, it sets to the semiconductor device concerning this invention. While 
create a device to the principal plane of two semi-conductor layers, forming an 
insulator layer in the rear face of the semi-conductor layer of one of these at least. 
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and another side's forming a semi-conductor substrate, making the principal planes of 
two semi-conductor layers rival and taking electric contact mutually Since the wiring 
layer or the electrode was formed on the exposure of an insulator layer, the degree of 
freedom of wiring in the case of making the principal planes of two semi-conductor 
layers rival becomes large, and a limit of the location which forms an electrode can be 
lost. 

[0024] Moreover, it sets to the manufacture approach of the semiconductor device 
concerning this invention. A semiconductor device is formed in the principal plane of 
the semi-conductor layer formed in the semi-conductor substrate front face through 
the insulator layer. After forming the above-mentioned semiconductor device, a 
support substrate is Joined to the principal plane side of the device concerned through 
an interlayer insulation film. Since the wiring layer or the electrode was formed on the 
exposure of the above-mentioned insulator layer after forming the connection hole for 
removing the above-mentioned semi-conductor substrate, exposing the 
above-mentioned insulator layer, and taking electric contact of the above-mentioned 
semiconductor device in the above-mentioned insulator layer Wiring or an electrode 
can be formed in both the front face of a semiconductor device, and a rear face, the 
degree of freedom of wiring becomes large and the equipment which can attain 
multilayering easily can actually be obtained. 

[0025] Furthermore, it sets to the manufacture approach of the semiconductor device 
concerning this invention. At least, through an insulator layer, as for one of these, 
another side forms the 1st and 2nd semi-conductor layer in the front face of the 1st 
and 2nd semi-conductor substrate so that it may contact directly. A semiconductor 
device is formed in the principal plane of the above 1st and the 2nd semi-conductor 
layer. The above 1 st and the 2nd semi-conductor substrate Make the semi-conductor 
principal planes rival, and take electric contact mutually, and a semi-conductor 
substrate is removed until the insulating layer concerned is exposed from the 
rear-face side of the device formed in the semi-conductor layer formed through the 
above-mentioned insulator layer. Since the wiring layer or the electrode was formed 
on the exposure of the insulator layer concerned after forming the connection hole for 
taking electric contact of the above-mentioned semiconductor device in the insulator 
layer concerned The degree of freedom of wiring in the case of making the principal 
planes of two semi-conductor layers rival becomes large, and the equipment which 
can lose a limit of the location which forms an electrode can actually be obtained. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a process sectional view by one example of this invention. 

[Drawing 2] It is drawing showing other examples of this invention. 

[Drawing 3] It is drawing showing the semiconductor device by other examples of this 

invention. 

[Drawing 4] It is drawing showing the semiconductor device of the conventional 
example. 

[Description of Notations] 

1 Silicon Substrate 

2 Insulator Film (Diacid-ized Silicon) 

3 Silicon Single Crystal Film 
3' Device equipment 

4 Impurity Layer 

5 Interlayer Insulation Film 

6 Wiring 1 

7 Wiring 2 

1 1 Support Substrate 
12BPSG 

1 3 Interlayer Insulation Film 2 

14 Interlayer Insulation Film 3 

16 Wiring 3 

17 Wiring 4 
20 Bump 

30 Electrode 
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